A Systematic Review and the Overview of a Drug Terminological System NDF-RT by Karim, Hesam et al.
 	
     
	
   	 
 !"! #  $ .&47-42+1394 
 	
     	 		 NDF-RT 
 	1 1	 2*
  :30/2/94 !" :20/3/94
#$:	
  	 		 	.  !	"# $% &
! '(  )&'	 	&*	! NDF-RT.)+ ,! -.	/01#23 ,
4 139462)1:(47-42.
1.3 /< $	=>1  /+>1  ?	@@A. )& #23 -.	/01 # !	"#	 B/+>1  C> C> #2.
2.#23 -.	/01 DDE. B&  	 	&! 	 	 #23 /< $	=>1  ,!   FG3 $"H $>FG3 #23 -.	/01 ?	@@A. 2.
* %&'()*+:?	<I B	"'  , $J 1	! KI  , $>1  	,! 




   
   !
"# $%&# # 	




/ .# +.# +0 ,12
3.
4





)National Drug File-Reference Terminology(NDF-RT /
















D( = 1# !/ .C
E

















'6%( E/ J%%# %K0" 	NDF-RT 
L: M 7(  C
N 
/  C' OI2010') LS&  ,MD.

:,5 !'6/NDF-RT/  




















#  )'/ [SI# !







F   +C !




#   	
 !
'(
  '(% X C
N %# # 	
 !
".
 :National Drug File NDF-RT 
6) C   
  
/0
	     !"NDF-RT  #	$% 
47-42:)1(2;5201 Informatics Biomedical and Health ofJournal 43 
 

 )Terminological Systems ( '(
























" a C')  =
"#')
/ 
















" I#.X# S [S./ .)'






























C' ,S0F  ,: g++
"#% 
Rxnorm NDF-RT (National Drug File-
Reference Terminology (/ 7
( ]5.[Rxnorm 
-7








































:!NDF-RT   7
















<"A># @)%> '6" ]9-57.[ +,12
3#






 : %# ,//








 B !#    ,/ ,12
3# +
 1#NDF-RT %# 









 B !#   
  
"
06" ,/ ?%/# 	'6# / +0 E<"A>
L012%!
"NDF-RT A 




%#  '(%/ ,4>  + !

















PubMed C 'S:  C
N 
/national 
drug file  X %DF %# .&\ @M %d6# ,/
 L4  	




  ,#%' %DF C
E




 OI  @"A> b'" 
/ ,12
3# ?
 +1 %d6# ,/
 X / %# E<"A>  N(  Y% 
( %# 	

 .7% E<"A> 	%<# 
/ %#  "  7
/ %#
' ]N# .






m  %<: C' n




D(  b'" C') 7





:NDF-RT  OI  ,) ,12
3# = 
 L: M 7( 2010 '  .	
 ,: %\ 
G
5# C'm  d( %# ,2
5# L#
: +# %( OI L/
X 	
 X / %# .+  C') :o !
"%0( #
0
 L: M 7(  C
N 
/ ,12







/ %# 	 Y%  + -
# %# '# 0X-VHA (Department of 
Veterans Affairs Veterans Health 
Administration) C !
0" 
/   cBFDA 




#= )M> NLM (National Library of 
Medicine) # p
 S# , NCI (National 
Cancer Institute)  '# ,0/  M:# '#CMS 
(Centers for Medicare and Medicaid Services) 








0( ]10[.NDF-RT ! ,5 
4
 -
,# ,S !'6/!# !%&# '6m ')
/ . + 
$() * +  *, -.	/0  	12 1394 5	67 	% 5




"  ,S0F q	T
,5  (
# ,   L0 (
# -%2%M !'6/
#'(%) ]11[.7%N# / 6#  +(Concept-





:VUID (VA Unique IDentifier) rG%01# 
 b# 	
 '6m 
 - .r'a 44000 +  7%N#
 ,5C') !'6/'( .NDF-RT    	G%H&#
,# ,S 
4








q# ,t   = (
# ,  -%2%M 	T'" 
]11[./  +  












AM000 # (= !
" !'6/ ,5 !/
/ (3'
 = ,5  C'6" 
<( !'1/)
u# !/ AM050 !/
6> +S (#')
/ ]12[.,5  +  !'6/
,5  	G%H&#7




,50( !'6/'(%) . ! ,:  	G%H&#q	T
'6" 1%#ru#  M%D  U
 / 0<m %>
,5 CB # !'6/'(%) .]%# ,/ ,F% 
/ 2%H&# 




0) , %6 
  
":%S/









 %#  - &  +0# ')
/ C'<( !'6/
!'6/ ,5 %4 /m ' !
" Lu#  = (
# C 
')
/ C') ]12[.C%) ,/ '(%( s
4 C - ,: 
" !
= EN\% x




# !'6/'(%) .! 
u# %6 ,/Metronidazole  &
 C %6Anti-Infectives, Other"",5# !'6/%) 
]1210[.
2	NDF-RT  8"9: 	 
C
E
>  C') 7
D( !%DF 




5# .C'm  +
6 ,2 /  e>
G
5# @"A> b'" 






5# !c':  %#  ,: !
 




 + ,: '( S/
X %#  
"










 C%/ .  C
N  
D ,2












" !c xm/ !/ /%m
m ,t NDF-
RT  C' ;<]17-15[. / ,/ M( ,2
5# -
, !A  ,
5# / 6# !%F  U>   !'6/




 ,4> ]18[.J%0D# 13/ %# ,2
5#3,/ ,2
5#
 /  @)%> ;3 M#NDF-RT Y&#  !
"













2012(%0( i / 1#/,: ')

 
 ,/ ?%/# ,2









5  C') 7
D( C'&# 	G
  C') /

/ +  0(
 	G
5#)46'\ (-6S:%
# (Mayo Clinic) m
C') 7
D( 
#='(.M:# +M/   -6S:%
#
 )%#= ,%0D# L#
)  )M> C%a









<(  [SI# 	D# '" .	G












	/% 1:	 + 8	; 8< 	 10 7 > 
	     !"NDF-RT  #	$% 
47-42:)1(2;2015 Informatics Biomedical and Health ofJournal 45 
	/% 2:! AB 8< 	 8, CD  
	/% 3:! AB 8< 	 8, CD 
EF2   
C# ,t 











  +/ !
" 
 [SI# 
,/ {) !c =
"%) #









/.,m +'/ %d6# !
" 
NSI#  LX RxNorm )Anatomical System 
Therapeutic Classification(ATC a C''( 

# w" 7':  !
" %F%# 1#












5# +/ +  
/ !
" !E 
Lu# RXNORMATC SNOMED CT ,4> '(%/.
  A!











/ C')  + ,12
3# 
<( C'( ,: NDF-RT  ;3 
@)%> G






/ ]5715[.,!'6/ ;&\ 
" - @>-

( !/ +(%X 
<> 0H! #/')
 +6K0" '6= 
 4
 U:!





D ,3/ +/ 
" ZI<   
C'(> -(2 )M> #% ,/ !
5 0H! 







6)  a 
C'K>+ H.0
"M( #.+0 C')'( ]23[.'# .
 
NDF-RT @/  76 '\ 	
 

6) C')  %# 
U:!
"    #')
/ ]24[.RXNORM NDF-
RT #'6(% 
/ E'0" !/ ,!'6/ !
" OI C') 
 !
" C'(> -(2 # )Electronic -
Health Record(EHR [SI# /,
: '( ]5[.+ 

" iX C
" %/ C/! 7' X#  

0/  +0| #'6: ]16[.

 Tp# 	




#  %<:  M( 
( ,/ C
N   C
6) 
 .,mNDF-RT -  S# a C')  
%<: 
#=  ,/ L2 1#
F  
D ?
 +/ ZI< 
 /
: =  
"!
<> 0H! C'(> 
-(2 # #% 
















"  %<: / U
 '%X +  
} '6:,:'6#
( b\ X ,6M" !
 #')
/. 
,5!'6/  NDF-RT   ]#
F+ !
" 











































0a '/ ,:  L5# 55& L\
a
 C').
$() * +  *, -.	/0  	12 1394 5	67 	% 5
46 47-42):1(2;5201 Informatics Biomedical and Health ofJournal 
References 
1. Bodenreider O. Biomedical ontologies in action: role 
in knowledge management, data integration and 
decision support. Yearb Med Inform. 2008:67-79. 
2. De Keizer NF, Abu-Hanna A, Zwetsloot-Schonk JH. 
Understanding terminological systems. I: Terminology 
and typology. Methods Inf Med. 2000;39(1):16-21. 
3. Ahmadian L, Cornet R, Kalkman C, de Keizer NF. 
Development of a national core dataset for preoperative 
assessment. Methods Inf Med. 2009;48(2):155-61. 
4. Ahmadian L, van Engen-Verheul M, Bakhshi-Raiez 
F, Peek N, Cornet R, de Keizer NF. The role of 
standardized data and terminological systems in 
computerized clinical decision support systems: 
literature review and survey. Int J Med Inform. 
2011;80(2):81-93. 
5. Pathak J, Murphy SP, Willaert BN, Kremers HM, 
Yawn BP, Rocca WA, et al. Using RxNorm and NDF-
RT to classify medication data extracted from electronic 
health records: experiences from the Rochester 
Epidemiology Project. AMIA Annu Symp Proc. 
2011;2011:1089-98.  
6. Bouhaddou O, Warnekar P, Parrish F, Do N, Mandel 
J, Kilbourne J, et al. Exchange of computable patient 
data between the Department of Veterans Affairs (VA) 
and the Department of Defense (DoD): terminology 
mediation strategy. J Am Med Inform Assoc. 
2008;15(2):174-83.  
7. Pathak J, Richesson RL. Use of standard drug 
vocabularies in clinical research: a case study in 
pediatrics. AMIA Annu Symp Proc. 2010 Nov 
13;2010:607-11.  
8. Mougin F, Burgun A, Bodenreider O. Comparing 
Drug-Class Membership in ATC and NDF-RT. 
Proceedings of the 2nd ACM SIGHIT International 
Health Informatics Symposium; 2012  Jan 28 - 30; 
NewYork: ACM;  p. 437-43. 
9. Mortensen J, Bodenreider O. Comparing 
Pharmacologic Classes in NDF-RT and SNOMED CT. 
Proceedings of the 4nd ACM SIGHIT International 
Symposium on semantic mining biomedicine; 2010. 
p.119-24. 
10. U. S. National Library of Medicine(NIH). The 
National Drug File - Reference Terminology (NDF-
RT). The U.S. Department of Veterans Affairs, 
Veterans Health Administration (VHA); 2015:1-23. 
11. U.S. Department of Veterans Affairs VHA. Medical 
terminology in practice: National Drug File - Reference 
Terminology  ( NDF-RT); 2010. 
12. Department of Veterans Affairs  VHSDD. National 




13. Pathak J, Chute CG. Further revamping VA's NDF-
RT drug terminology for clinical research. J Am Med 
Inform Assoc. 2011 May 1;18(3):347-8. 
14. Palchuk MB, Klumpenaar M, Jatkar T, Zottola RJ, 
Adams WG, Abend AH. Enabling Hierarchical View of 
RxNorm with NDF-RT Drug Classes. AMIA Annu 
Symp Proc. 2010;2010:577-81. 
15. Zhu Q, Jiang G, Chute CG. Profiling structured 
product labeling with NDF-RT and RxNorm. J Biomed 
Semantics. 2012;3(1):16. 
16. Rosenbaum BP, Patel SG, Guyer DL, Dunn SR, 
Herceg ME, Knox CK, et al. The pharmaceutical 
management system at Shade Tree Family Clinic: a 
medical student-run free clinic's experience. Inform 
Health Soc Care. 2008;33(3):151-7. 
17. Nelson SJ, Brown SH, Erlbaum MS, Olson N, 
Powell T, Carlsen B, et al. A semantic normal form for 
clinical drugs in the UMLS: early experiences with the 
VANDF. Proc AMIA Symp. 2002:557-61. 
18. Simonaitis L, Schadow G. Querying the National 
Drug File Reference Terminology (NDFRT) to assign 
drugs to decision support categories. Stud Health 
Technol Inform. 2010;160(Pt 2):1095-9. 
19. Brown SH, Elkin PL, Rosenbloom ST, Husser C, 
Bauer BA, Lincoln MJ, et al. VA National Drug File 
Reference Terminology: a cross-institutional content 
coverage study. Stud Health Technol Inform. 
2004;107(Pt 1):477-81.  
20. Ahmadian L, Cornet R, de Keizer NF. Facilitating 
pre-operative assessment guidelines representation 
using SNOMED CT. J Biomed Inform. 2010;43(6):883-
90. 
21. Ahmadian L, De Keizer NF, Cornet R. The use of 
SNOMED CT for representing concepts used in 
preoperative guidelines. Stud Health Technol Inform. 
2009;150:658-62. 
22. Burton MM, Simonaitis L, Schadow G. Medication 
and indication linkage: A practical therapy for the 
problem list?AMIA Annu Symp Proc. 2008 6:86-90. 
23. Nelson SJ, Zeng K, Kilbourne J, Powell T, Moore 
R.. Normalized names for clinical drugs: RxNorm at 6 
years. J Am Med Inform Assoc. 2011;18(4):441-8.  
24. Carter JS, Brown SH, Bauer BA, Elkin PL, Erlbaum 
MS, Froehling DA, et al. Categorical information in 
pharmaceutical terminologies. AMIA Annu Symp Proc. 
2006:11-20. 
 
Journal of Health and Biomedical Informatics 
Medical Informatics Research Center 
 2015; 2(1):42-47  
 
A Systematic Review and the Overview of a Drug Terminological System NDF-RT  
Hesam Karim 1, Melika Babaie 1, Leila Ahmadian2*
 Received: 20 May, 2015     Accepted: 10 June, 2015 
 
 Citation: Karim H, Babaie M, Ahmadian L. A Systematic Review and the Overview of a Drug Terminological System NDF-R. Journal 
of Health and Biomedical Informatics 2015; 2(1): 42-47. 
 
1. M.Sc. in Medical Informatics, Student Research Committee, Mashhad University of Medical Sciences, Mashhad, Iran. 
2. Ph.D. in Medical Informatics, Assistant Professor of Medical Informatics Research Center, Institute for Futures Studies in Health, 
Kerman University of Medical Sciences, Kerman, Iran. 
*Correspondence: Health Information Technology & Management Dept., School of Medical Information Science & Management, 
Kerman, Iran 
 Tel: 09132969728        Email: ahmadianle@yahoo.com 
Introduction: The development of terminological systems is one of the requirements of the 
exchange of information in health information systems. A group of these terminological systems is 
drug terminology. In this study, we reviewed and introduced one of the drug terminological systems 
called NDF-RT's (National Drug File-Reference Terminology) and explained its applications 
systematically. 
Method: This research has been done using two methods: a systematic review to identify studies 
concerning the application of NDF-RT and a non-systematic review to introduce this system. 
Articles were searched in Pub Med and Google Scholar databases. In the systematic review, the 
papers information including title, author's affiliation, year of publication, journal's name, and 
application of NDF-RT, were extracted and analyzed using Microsoft excel 2010. 
Results: NDF-RT classification system classifies drugs based on their structure, ingredients, and 
their physiologic effects. In our systematic review, thirteen papers were retrieved, nine of which 
have evaluated NDF-RT system for usability and deployment of the system in health care 
environments, diagnosis and drug relationships, and accuracy of drugs classification. 
Conclusion: NDF-RT drug terminology is one of the most comprehensive terminological systems 
for the classification of drugs which can be used for drugs information standardization in health 
information systems. 
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